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If we consider any term of a symmetric polynomial, it is evident that the polynomial must contain all the terms obtained from this one by interchanging the #'s. This aggregate of terms is merely a constant multiple of one of the 2's just defined. In the same way it is clear that all the other terms of the symmetric polynomial must arrange themselves in groups each of which is a constant multiple of a 2. That is,
THEOREM 2. JEvery symmetric polynomial is a linear combination with constant coefficients of a certain number of 2's.
Among these 2's the simplest are the sums of powers of the a?'s. For the sake of brevity the notation is used :
It is sometimes convenient to write SQ = n.
THEOREM 3. Any symmetric polynomial in the x's can be expressed as a polynomial in a certain number of the S^s.
Since every symmetric polynomial is a linear combination of a certain number of 2's, in order to prove our theorem we have only to show that every 2 can be expressed as a polynomial in the /S"s. Now
Hence, if a
From this we get the formula :
(1)
If a = /3, we have
Hence (2)
Similarly, by multiplying 2xja^  by jSr we  get   the following formulae where the three integers a, /3, 7 are supposed to be distinct :
(3) (4) (5)